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Mr. Timothy O’Connor
Trammell CrowResidential,Inc.
160 Gould Street
Suite 121
Needham,MA 02494
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48 Old Powdermill Road
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FROM: Mr. JeffreyS. Dirk, P.E.,PT~
Vanasse& Associates,Inc.
10 New EnglandBusinessCenterDrive

Vanasse& Associates,Inc. (VAL) hascompletedan initial Traffic ImpactAssessment(TIA) in order to
determinethe traffic impacts associatedwith the construction of a 350-unit residential apartment
community to be locatedat 48 Old Powdermill Road in Concord,Massachusetts,with accessto the
proposedsite being locatedin Acton, Massachusetts.This assessmentreviews the anticipatedtraffic
characteristicsof the proposedprojectandprovidesa comprehensiveassessmentof operatingconditions
and safetyon the transportationinfrastructureservingthe project site, both with andwithout the planned
development.The studywas conductedin generalaccordancewith statestandardsfor the preparationof
TEAs and was performedin consultationwith the Towns of Acton, Concordand Maynard, and the
MassachusettsHighway Department(MassHighway). A review of the analysiscompletedas a part of
this assessmentindicatesthat the planneddevelopmentwill not result in a significant impacton traffic
operationsor safety within the study area over existingor anticipatedfuture conditionswithout the
project. The following summarizesour findings.

PROJECT DESCRIPTION

The proposedprojectwill consistof the constructionof a 350-unit residentialapartmentcommunityto be
locatedon a 25±-acreparcel of land generallyboundedby commercialpropertiesto the north andeast:
and residentialproperties,municipal landand private propertiesto the southand west. The projectsite
currently containstwo commercialbuildingsandassociatedparkingareasandappurtenancesthat will be
removedin conjunctionwith the planneddevelopment.Accessto the proposedprojectwill be provided
by way of Old Powdermill Road,a publicwaywithin the Town of Acton that intersectsthe northeastside
of Sudbury Road immediately adjacentto the Acton-MaynardTown Line and southof Route 62, in
Acton. Massachusetts.Figure I depictsthe site locationin relationto the existingroadwaynetwork.

EXISTING CONDITIONS

A comprehensivefield inventory of traffic conditionson the study arearoadwayswas conducted in
December2006. The field investigationconsistedof an inventory of existingroadwaygeometrics,traffic
volumes,andoperatingcharacteristics,as well as postedspeedlimits andlanduse informationwithin the
study area. The initial studyareafor the projectwas selectedto contain the major roadwaysproviding
accessto the developmentincluding Powdermill Road (Route62), High Streetand Sudbury Road,as
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properties, and areas of open

High Street

well as the intersections of Powdermill Road (Route 62) at High Street; Route 62 at Sudbury Road;
High Street at Parker Street; and Sudbury Road at Old Powdermill Road. The following describes the
study area roadways and intersections.

GEOMETRY

Roadways

Powdermill Road (Route 62)

Powdermill Road (Route 62) is a two-lane urban principal arterial
roadway under local jurisdiction that traverses the study area in a
general northeast-southwest direction. Within the study area,
Route 62 provides two 12- to 15-foot wide travel lanes separated
by a double-yellow centerline, with 1- to 3-foot wide marked
shoulders provided, and additional turning lanes provided at major
intersections. Sidewalks are provided intermittently along the
south side of Route 62 within the study area. Illumination is
provided by way of street lights mounted on wood poles. Land use
along Route 62 consists of the Assabet River, commercial

and wooded space.

High Street is a two-lane urban collector roadway under local
jurisdiction that traverses the study area in a general northwest-
southeast direction between Route 27 and Route 62. Within the
study area, High Street provides two 12- to 13-foot wide travel
lanes separated by a double-yellow centerline, with variable width
or no marked shoulders provided, and additional turning lanes
provided at major intersections. Sidewalks are provided
intermittently along the northeast side of High Street within the
study area. Illumination is provided by way of street lights
mounted on wood poles. Land use along High Street consists of

commercial and residential properties.

Sudbury Road

Sudbury Road is a two-lane minor roadway under local jurisdiction that traverses the study area in a
general northwest-southeast direction between Route 62 and Route 117. Sudbury Road becomes
Powdermill Road in the Town of Sudbury. Within the study area, Sudbury Road varies in width between
18 and 28-feet (paved area), and accommodates two-way travel with no marked centerline or shoulders
provided. In general, sidewalks are not provided along Sudbury Road, with illumination provided
intermittently by way of street lights mounted on wood poles. Land use along Sudbury Road consists of
the project site, commercial and residential properties, and areas of open and wooded space.
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Intersections

Powdermill Road (Route62)at High Street

High Street intersects Powdermill Road (Route 62) from the
-t northwest to form this three-legged, T-type intersection under

~ #—_$~ traffic signal control. The Route 62 northeastbound approach
consists of a 13-foot wide left-turn lane and a 12-foot wide
through travel lane, with a I-foot wide marked shoulder provided.
The Route 62 southwestbound approach consists of a 12-foot wide
through travel lane and a 12-foot wide right-turn lane, with a I-
foot wide marked shoulder provided. The directions of travel
along Route 62 are separated by a double-yellow centerline. The
High Street southeastbound approach consists of 11.5-foot wide

left and right-turn lanes (two-lane approach), with a 1-foot wide marked shoulder provided. Sidewalks
are provided along the south side of Route 62, west of High Street, and along the east side of
High Street. Marked crosswalks are provided across the west leg of Route 62 and across High Street.
Illumination is provided by way of street lights mounted on wood poles. Land use in the vicinity of the
intersection consists of commercial properties. The traffic signal operates in a three-phase, fully-actuated
mode, with an eastbound advance phase provided for Route 62. An exclusive pedestrian phase is
proivided upon pushbutton actuation.

Route 62 at Sudburv Road

//

7
Sudbury Road intersects Route 62 from the south to form this
three-legged, T-type, unsignalized intersection under STOP-sign
control. The Route 62 northeast and southwestbound approaches
consist of a 13- to 13.5-foot wide general purpose travel lane, with
2.5- to 3-foot wide marked shoulders provided. The directions of
travel along Route 62 are separated by a double-yellow’ centerline.
The Sudbury Road south leg of the intersection consists of a 28-
foot wide paved roadway that accommodates two-way travel, with
no marked centerline or shoulders provided, and vehicles
approaching Route 62 under STOP-sign control. A sidewalk is

provided along the north side of Sudbury Road approaching Route 62. A marked crosswalk is provided
for crossing Sudbury Road that is situtaed to the south of Route 62. Illumination is provided by way of
street lights mounted on wood poles. Land use in the vicinity of the intersection consists of the
Assabet River and commercial properties.

Parker Street intersects High Street from the northeast and
southwest, respectively, to form this four-legged intersection
under STOP-sign control. The High Street north and southbound
approaches consist of a 12- to 13-foot wide general purpose travel
lane, with no marked shoulder provided. The directions of travel
along High Street are separated by way of a double-yellow
centerline. The Parker Street northeastbound approach consists of
a 13.5-foot wide left-turn/through travel lane under STOP-sign
control, with right-turns exiting prior to the intersection by way of
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a channelized right-turn slip-ramp that is also under STOP-sign control. The Parker Street
southwestbound approach consists of a 12.5-foot wide general purpose travel lane, with a no marked
shoulder provided, and vehicles approaching High Street under STOP-sign control. The directions of
travel along Parker Street are separated by way of a double-yellow centerline. Sidewalks are not
provided at the intersection. Illumination is provided by way of street lights mounted on wood poles.
Land use in the vicinity of the intersection consists of residential properties.

SudburyRoadat Old Powdermill Road

Old Powdermill Road intersects Sudbury Road from the east to form this three-legged, Y-type,
unsignalized intersection under YIELD-sign control. The Sudbury Road north and south legs of the
intersection consist of an 18 to 21-foot wide paved roadway, respectively, that accomodate two-way
travel, with no marked centerline or shoulders provided. The Old Powdermill Road leg of the
intersection consists of a 24-foot wide paved roadway that accomodates two-way travel, with no marked
centerline or shoulders provided, and vehciles approaching Sudbury Road under YIELD-sign control.
Sidewalks are not provided at the intersection. Illumination provided by way of street lights mounted on
wood poles. Land use in the vicinity of the intersection consists of the project site, commercial and
residential properties, and areas of open and wooded space.

Existing Traffic Volumes

In order to determine existing traffic-volume demands and flow’ patterns within the study area, automatic
traffic recorder (ATR) counts, manual turning movement counts (TMCs) and vehicle classification
counts were completed in December 2006. The ATR counts were conducted on Sudburv Road, north of
Old Powdermill Road, in order to record weekday daily traffic conditions in the vicinity of the project
site over an extended period. The TMCs were conducted at the study intersections during the weekday
morning (7:00 to 9:00 AM) and evening (4:00 to 6:00 PM) peak periods.

In order to evaluate the potential for seasonal fluctuation of traffic volumes within the study area. historic
traffic count data were reviewed for the nearest MassHighway permanent count station to the project
site.1 Based on a review of this data, it was determined that traffic volumes for the month of December
are approximately 4.4 percent below average-month conditions. In accordance with state standards for
the preparation of TIAs, the December traffic volumes were adjusted upward by 4,4 percent in order to
reflect average-month conditions within the study area, The 2006 Existing weekday morning and
evening peak-hour traffic volumes are depicted on Figures 2 and 3, respectively, and are summarized in
Table 1.

1MassHighwayTraffic Volumesfor the Commonwealthof Massachusetts:PermatientCountStation303 locatedon Route2, cast
of theConcord Rotary in Concord: 2005.
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Table 1
2006 EXISTING TRAFFIC VOLUMES

WeekdayMorning PeakFlour

Directional

Weekday EveningPeakHour

Directional
Location AWTa VPH5 K Factot Distributiond VPH K Factor Distribution

SudburvRoad, north of
Old PowdermillRoad

nAverageweekdaytraffic in vehiclesperdat.
5\’ehiclesperhour,
cPercentof daily traffic occurringduringthe peakhour
dpercenttraveling in peakdirection.

SEE southeastbound:NWB northwesthound.

As can be seen in Table I, Sudbury Road, north of Old Powdermill Road, was found to accommodate
approximately 3,990 vehicles on an average weekday, with approximately 41 vehicles per hour (vph)
during the weekday morningpeak hour and 448 vph during the weekday evening peak hour.

A review of the peak-period traffic counts indicates that the weekday morning peak hour generally occurs
between 7: 5 and 8: IS AM, with the weekday evening peak hour generally occurring between 4:00 and
5:00 PM.

SpeedMeasurements

Vehicle travel speed measurements were performed over a continuous 24-hour period on Sudbury Road
in the vicinity of the project site using a pneumatic speed measuring device (ATR). Table 2 summarizes
the vehicle travel speed measurements.

Table 2
VEHICLE TRAVEL SPEED MEASUREMENTS

85th PercentileSpeed(mph) 28 28

PostedSpeedLimit (mph) - -

mph miles perhour.

As can be seen in Table 2, the mean (average) vehicle travel speed along Sudbury Road in the vicinity of
the project site was found to be approximately 24 mph. The average measured

85
th percentile vehicle

travel speed, or the speed at which 85 percent of the observed vehicles traveled at or below, was found to
be approximately 28 mph. The 85° percentile vehicle travel speed is used as the basis of engineering
design and in the evaluation of sight distances, and is often used in establishing posted speed limits.
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Motor VehicleCrash Data

Motor vehicle crash information for the study area intersections was provided by the MassHighway
Safety Management/Traffic Operations Unit for the most recent three-year period available
(2003 through 2005) in order to examine motor vehicle crash trends occurring within the study area. The
data is summarized by intersection, type, severity, pavement condition, and day of occurrence, and
presented in Table 3.

Table3
MOTOR VEHICLE CRASH DATA SUMMARY3

Route62/ Route62/ High Street/
High Street SudburyRoad ParkerStreet

Yew~
2003 4 I 8
2004 0 0 2

I A
Total 7 2 14

Average 2.33 0.67 4.67
Rateb 0.31 0.I0 1.50

Significant?c No No Yes

Type:
Angle 4 I 12
Rear-End 3 0 0
Head-On 0 0
Sideswipe 0 0
Unknown 0 0
Total 7 2 14

Day of Week:
Monday through Friday 6 2 9
Saturday I 0 2
Sunday 0 0 3
Total 7 2 14

Severity:
PropertyDamageOnly 5 8
Personal Injury 2 0 6
Fatal 0 0 0
Total 7 2 14

Lighting:
Daylight 7 2 12
Dark (Road Lit) 0 0
Other/Unknown 0 0 1
Total 7 2 14

nSource:MasslIighwaySafetyManagement/TrafficOperationsUnit records.2003 through2005.5Crashrateper million vehiclesenteringthe intersection.
cThe intersectioncrashrate is significant if it is found to exceed0.63 crashesper million vehicles entering the intersectionfor

unsignalizedintersectionsand0.88 crashespermillion vehiclesenteringtheintersectionfor signalizedintersectionsasdefinedby
MassHighwayfor theMassHighwayDistrict in whichthe projectis located(District 4).
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As can be seen on Table 3, the study area intersections were found to have experienced approximately S
or fewer reported motor vehicle crashes over the three-year review period. The intersection of
High Street at Parker Street was found to have experienced the highest number of motor vehicle crashes
of the three study intersections, with a total of 14 crashes reported over the three year review period. The
majority of the crashes occurring at this intersection involved property damage only (8 out of 14),
occurred on a weekday (9 out of 14), involved angle-type collisions (12 out of 14), and occurred under
daylight conditions (12 out of 14). The intersection of High Street at Parker Street was also found to
have a motor vehicle crash rate above the MassHighway average for unsignalized intersections for the
MassHighway District in which the intersection is located (District 4). In and of itself, this does not
necessarily indicate that a specific safety deficiency exists at the subject intersection; however, the data
does suggest that a more detailed safety evaluation should be conducted at the intersection based on
information provided by the Town of Acton Police Department. The detailed motor vehicle crash
records for the intersection of High Street at Parker Street have been requested from the Town and will
be evaluated once the data is received. The remaining study intersections were found to have a motor
vehicle crash rate below the MassHighway District 4 average for signalized or unsignalized intersections,
as appropriate. No fatal motor vehicle crashes were reported at the study intersections over the
three-year review period. The detailed MassHighway Crash Rate Worksheets are provided in the
Appendix.

FUTURE CONDITIONS

Traffic volumes in the study area were projected to the year 2012, which reflects a five-year planning
horizon from the current year (2007) consistent with state traffic study standards. Independent of the
proposed project, traffic volumes on the roadway network in the year 2012 under No-Build conditions
include all existing traffic and new traffic resulting from background traffic growth. Anticipated
project-generated traffic volumes superimposed upon this 2012 No-Build traffic network reflect
2012 Build conditions with the project.

SpecificDevelopment by Others

MassHighway and the Planning Departments of the Towns of Acton, Concord and Maynard were
contacted in order to determine if there were any projects planned within the study area that would have
an impact on future traffic volumes in the vicinity of the project site. Based on these discussions, the
following projects were identified:

Proposed 129 Parker Street Redevelopment, Maynard, Massachusetts. This proposed project
consists of the redevelopment of an existing 550,000 sf office complex located at
129 Parker Street, in Maynard, Massachusetts. Traffic volumes expected to be generated by this
project were obtained from the traffic study conducted by VAI for the development2 and
assigned onto the study area roadway network based on existing traffic patterns.

No other projects were identified at this time that would impact future traffic volumes within the study
area beyond the general background traffic growth rate.

GeneralBackgroundTraffic Growth

Traffic-volume data compiled by MassHighway from historic traffic counts in the area were reviewed in
order to determine general traffic growth trends. Based on a review of this data, it was determined that
traffic volumes within the Towns of Acton, Concord and Maynard have fluctuated over the past several

2
TrajjIc ImpactandAccessStudy.Proposed129 ParkerStreetRedevelopment.Maynard.Massachusetts’.~‘Al: October2006.
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years, ranging from increases of approximately 2.4 percent to decreases of approximately 2.5 percent.
On average, historic traffic volumes within the study area were found to have remained relatively stable
over the past 10-years. In order to account for future traffic growth and presently unforeseen
development within the study area, a 1.0 percent per year compounded annual background traffic growth
rate was used.

RoadwayImprovement Projects

MassHighway and the Towns of Acton and Concord were contacted in order to determine if there were
any planned roadway improvement projects expected to be completed within the study area. Based on
these discussions, no roadway improvement projects aside from routine maintenance activities were
identified to be planned within the study area at this time.

No-Build Traffic Volumes

The 2012 No-Build condition peak-hour traffic-volume networks were developed by applying the
1.0 percent per year compounded annual background traffic growth rate to the 2006 Existing peak-hour
traffic volumes and then superimposing the peak-hour traffic volumes expected to be generated by the
previously identified specific development by others. The resulting 2012 No-Build condition weekday
morning and evening peak-hour traffic-volume networks are shown on Figures 4 and 5, respectively.

Project-GeneratedTraffic

Design year (2012 Build) traffic volumes for the study area roadways were determined by estimating
project-generated traffic volumes and assigning these volumes on the study roadways. The following
sections describe the procedures used to develop the Build condition traffic-volume networks.

The proposed project will entail the construction of a 350-unit residential apartment community. In order
to develop the traffic characteristics of the proposed project, trip-generation statistics published by the
Institute of Transportation Engineers (ITE)3 for a similar land use as that proposed were used. liE Land
Use Code (LUC) 220, Apartment, with the independent variable of number of dwelling units equal to
350, was used to develop the traffic characteristics of the planned residential development. Table 4
summarizes the anticipated traffic characteristics of the proposed project.

3
Thip Generation,SeventhEdition: Institute ofTransportationEngineers:Washington.DC: 2003.
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Table4
TRIP-GENERATION SUMMARY

VehicleTrips

(A)
Proposed Residential

Community
Time Period/Direction (350 Units)1

Average Weekday Daily 2,254

WeekdayMorning PeakHour:
Entering 35
Exiting
Total 175

WeekdayEveningPeakHour:
Entering 137
Exiting 73
Total 210

nt3asedOn I’LL LLJC 220—Apartment.

As can be seen in Table 4, the proposed development is expected to generate approximately
2,254 vehicle trips on an average weekday (1,127 entering and 1,127 exiting), with approximately
175 vehicle trips (35 entering and 140 exiting) during the weekday morning peak hour and 210 vehicle
trips (137 entering and 73 exiting) during the weekday evening peak hour.

Trip Distribution and Assignment

The directional distribution of generated trips to and from the proposed development was determined
based on a review’ of existing travel patterns along the study area roadways and at the study intersections
during the commuter peak periods. This methodology is reflective of the residential nature of the
proposed development and commuter traffic patterns during the peak periods. In general, 45 percent of
project-related traffic was assigned to/from the northeast on Route 62, with 25 percent oriented to/from
the southwest on Route 62, 15 percent to/from the northeast on Parker Street, and 15 percent to/from the
southeast on Sudbury Road. The anticipated trip distribution pattern for the project is graphically
depicted on Figure 6. ‘[he additional weekday morning and evening peak-hour traffic volumes expected
to be generated by the proposed residential community were assigned on the study area roadway network
as shown on Figures 7 and 8.

Future Traffic Volumes— Build Condition

The 2012 Build condition networks consist of the 2012 No-Build traffic volumes with the anticipated
project-generated traffic added to them. The 2012 Build condition weekday morning and evening
peak-hour traffic-volume networks are graphically depicted on Figures 9 and 10, respectively.
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TRAFFIC OPERATIONSANALYSIS

Measuringexistingand future traffic volumesquantifies traffic flow within the study area. To assess
quality of flow, roadwaycapacityand vehiclequeueanalyseswereconductedunder Existing,No-Build
and Build traffic-volume conditions. Capacityanalysesprovide an indication of how well the roadway
facilities servethe traffic demandsplaceduponthem,with vehiclequeueanalysesprovidinga secondary
measureof the operationalcharacteristicsof an intersectionor sectionof roadwayunderstudy.

In brief, six levels of serviceare definedfor each type of facility. They are given letter designations
rangingfrom A to F, with level-of-service(LOS) A representingthe bestoperatingconditionsandLOS F
representingcongestedor constrainedoperatingconditions. Sincethe level-of-serviceof atraffic facility
is a functionof the flow’s placedupon it, sucha facility mayoperateat a wide rangeof levelsof service
dependingon the time of day, day of week,or period of the year. The Synchro intersectioncapacity
analysis software,which is based on the analysis methodologiesand procedurespresentedin the
2000Highway Capacity Manual (HCM)4 for signalized and unsignalizedintersections,was used to
completethe level-of-serviceandvehiclequeueanalyses.

AnalysisResults

Level-of-serviceand vehicle queue analyseswere conductedfor 2006 Existing, 2012 No-Build, and
2012 Build conditionsfor the intersectionswithin the studyarea. The resultsof the intersectioncapacity
and vehicle queue analyses are summarized for unsignalized and signalized intersections in
Tables5 and6, respectively.The detailedanalysisresultsare presentedin the Appendix.

The following is a summaryof the level-of-serviceand vehicle queue analysesfor the intersections
within thestudyarea.

Unsiv~alizeclIntersections

Route62 at SudburyRoad

Under2006 Existing conditions,the critical movementsat this unsignalizedintersection(all movements
from Sudbury Road)were shown to operateat LOS D during the weekday morning peakhour andat
LOS F during the weekdayeveningpeakhour. Under2012 No-Build conditions,the critical movements
were shownto degradeto LOS E during the weekday morningpeakhour as a resultof traffic volume
increasesindependentof the proposedproject, andto continueto operateat LOS F during the weekday
eveningpeakhour. Under2012 Build conditions,with the addition of project-relatedtraffic, the critical
movementswere shown to degradeto LOS F during the weekdaymorningpeakhour and to continueto
operateat LOS F duringthe weekdayeveningpeakhour. Vehicle queuesatthe intersectionwere shown
to rangefrom 0 to 26+ vehiclesduring the peakperiods. All movementsalongRoute 62 were show-n to
operateat LOS A underall analysisscenarios,with minimal vehiclequeuing(0 to 2 vehicles).

High StreetatParkerStreet

Under2006 Existingconditions,thecritical movementsat this unsignalizedintersection(northeastbound
left-turn/throughmovements from Parker Street during the weekday morning peak hour and all
southw’estboundmovementsfrom ParkerStreetduring the weekdayeveningpeakhour) w-ere shown to
operateat LOS E duringthe weekdaymorningpeakhourand at LOS C duringthe weekdayeveningpeak
hour. Under2012 No-Build conditions,the critical movementswereshown to degradeto LOS F during

4
HighwavCapacityManual, TransportationResearchBoard: Washington.DC: 2000.
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Table5
UNSIGNALIZED INTERSECTIONLEVEL-OF-SERVICEAND VEHICLE QUEUE SUMMARY

2006 Existing 2012 No-Build 2012 Build

Queued Queue Queue
Demand Delay

5
LOS’

95
W Demand Delay LOS 95~ Demand Delay lOS 95~

Route 62 at Sw/bury Road
weekdayMorning:

Route62 NEI3 THIRT
Route62 SWB LT/TH
SudbwyRoadNWB L’r/R’r

WeekdayEvening:
Route62 NEB TH/RT
Route62 5W13 L’I7TH
SudburyRoadNWB LT/RT

Rig/i Street at Parker Street
WeekdayMorning:

High StreetNWB LT!Tl-l/RT
High StreetSEBLT/Tl-l/R’r
ParkerSti’eetNEB LT!TH
ParkerStreetNEB R’l’
ParkerStreetSWB LT/Tl-l/RT

WeekdayEvening:
High StreetNWB LT/’l’l-l/R’l’ A 0
I-ugh StreetSF8 LT/’t’H/Wl’ A 0
ParkerStreetNEB CiVil-I C 4
ParkerStreetNEB RI’ A 0
ParkerStreetSWB Li’/TIt/RT F 14

Sudbury Road at Old Powderm ill Road
weekdayMorning:

Old PowdermillRoadSWB L’lVRl’ -- .- -- -- -- -- -.

SudhuiyRoadNWB ‘rHJR’r -- -- -- -- -. --

SudhuryRoadS~LUTE
WeekdayEvening:

Old Powdermill RoadSWB LT/RT — — — — -- --

SudburyRoadNWB ‘t’l-l/R’r -- -- -- ‘- -- -- -- --

SudburyRoadSEB LT/TH -- — -- -- --

~DernandIn vehiclesper hour,t
Averagecontroldelayper vehicle (in seeoiids).
Level-of-Service.

dQueuelength in vehicles.
NEB ‘-northeasthound;SEB southeasthound;SWB = southwestbound;NWB northwestbound;LT’- left-turning movements;i’ll = throughmovements;RT right-turningmovements.
NC Not calculated.

Unsignalizedtnterseetion/Peakl-lour/Movement

565 0.0
740 3.2
303 >50.0

593 0.0 A 0 651 0.0 A 0 660 0.0
613 7.1 A 2 713 7.9 A 2 734 8.6
119 25.7 D 3 127 46.9 F 4 246 >50.0

A 0 668 0.0
A 1 826 3.9
F 12 322 >50.0

35 3.0 A 0 37 3.0
192 6.0 A 1 204 6.6
308 45.2 E 8 337 >500

9 0.0 A 0 10 0.0
137 19.9 C 2 179 29.9

A 0 702 0.0
A 1 908 6.4
F 23 384 >50.0

A 0 58 2.0
A I 204 6.7
F 12 337 >50.0
A 0 10 0.0
D 4 184 >50.0

A 0
A 2
F 26

A 0
A
F NC

A 0
A
F 13
A 0
F 8

40 1.7 A 0 43 1.7 A 0 54 IA
87 5.5 A 0 92 5.6 A 0 92 5.6

187 15.3 C 2 239 19.7 C 4 239 20.4
19 0.0 A 0 20 0.0 A 0 20 0.0

436 24.1 C 7 484 34.9 D 10 505 >50.0

140 10.5 B
132 0.0 A 0
340 0.9 A 0

73 12.1 B
343 0.0 A 0
270 4.2 A
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Table 6
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2006 Existing

Queued
V/C

0
Delay

5
LOSe Avg/95

5

2012No-Build

Queue
V/C Delay LOS Avg./95

5

2012 Build

Queue
V/C Delay LOS Avg./95°

Route 62 at high Street
WeekdayMorning:

Route62 NEB LT
Route62 NEI3 ‘Fl-I
Route62 SWB TH
Route62 SWB RI’
High StreetSEBL’r
High StreetSF13FT
Overall

WeekdayEvening:
Rotite62 NEB IT
Route62 NEB ‘Fl-I
Route62 SWB’FH
Route62 SWB RT
High StreetSEB LT
High StreetSEB RI’
Overall

A 1/2 0.38 6.7 A
A 4/6 0.55 8.7 A
B 4/6 0.57 17.5 B
B 0/I 0.06 11.5 B
C 4/7 0.70 24.4 C
A 0/2 0.31 9.4 A
B -- 0.59 13.0 B

2/2 0.44 7.1 A 2/3
5/7 0.62 9.8 A 6/9
5/8 0.60 18.3 B 5/9
0/I 0.06 11.7 B 0/I
4/7 0.70 24.4 C 4/7
1/3 0.33 9.4 A 1/3
-- 0.64 13.3 B -,

F 7/13
A 4/7
C 8/IS
B 0/2
C 4/6
A 2/3
C -.

°Volume-to-capacityratio,5
Control (signal)delaypervehicle in seconds.

‘Level-of-Service.
°Queue length in vehicles.
e

95
0,percentilequeueis meteredby upstreamsignal.

NEB = northeastbound;SF13= southeasthound;SWB = southwestbound;NWI3 = northwestbound;Li = left-turning movements;TI-I = throughmovements;RT = right-turningmovements.

SignalizedIntersection/PeakFlour/Movement

0.32 5.9
0.49 7.9
0.44 15.2
0.05 11.4
0.67 23.1
0.22 8.9
0.54 11.8

0.84 18.9 B 3/tO 1.00 53.9 D 6/13 1.08 >80.0
0.36 6.5 A 3/5 0.45 7.4 A 4/6 0.48 7.8
0.66 20.0 B 6/9 0.76 23.9 C 7/13 0.85 29.8
0.11 12.3 B 0/2 0.11 12.5 B 0/2 0.11 12.5
0.65 22.5 C 4/5 0.67 23.3 C 4/6 0.67 23.3
0.31 8.9 A 1/2 0.36 9.2 A 2/3 0.42 9.6
0.76 15.1 B -- 0.88 23.3 C -- 0.93 29.8
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the w-eekdaymorning peakhour and to LOS D during the weekdayeveningpeakhour as a result of
traffic volume increasesindependentof the proposedproject. Under 2012 Build conditions,with the
addition of project-relatedtraffic, the critical movementswere shown to continueto operateat LOS F
during the weekdaymorningpeakhour andto degradeto LOS F duringthe w-eekdayeveningpeakhour.
Vehicle queuesat the intersectionwere shown to rangefrom 0 to 14 vehicles during the peakperiods.
The addition of project-relatedtraffic to this intersectionwas show’n to result in an increasein vehicle
queuingoverNo-Build conditionsrangingfrom 0 to 4 vehiclesduring the peakperiods. All movements
along High StreetStreetwere show’n to operateat LOS A under all analysisscenarios,w-ith minimal
vehiclequeuing(0 to I vehicle).

SudburyRoadat Old PowdermillRoad

Under 2012 Build conditions,the critical movementsat this unsignalizedintersection(all movements
from Old Powdermill Road) were shown to operateat LOS B during both the w’eekday morning and
eveningpeakhours. Vehicle queuesat the intersectionwere shownto rangefrom 0 to I vehicle during
the peakperiods. All movementsalong Sudbury Road were shown to operateat LOS A under all
analysisscenarios.w-ith minimal vehiclequeuing(0 to I vehicle).

SignalizedIntersection

Route62 at High Street

Under2006 Existingconditions,this signalizedintersectionwas show’n to operateat an overall LOS B
during both the weekday morning and eveningpeak hours. Under 2012 No-Build and 2012 Build
conditions,overall operatingconditionswere shown to continueat LOS B during the weekdaymorning
peakhour andto degradeto LOS C during the w’eekdayeveningpeakhour as a resultof traffic volume
increasesindependentof the proposedproject. Vehicle queuesat the intersectionwere shown to range
from 0 to 15 vehicles during the peakperiods. The proposedproject was not shown to result in a
significant increasein vehiclequeuesat the intersectionover No-Build conditions(0 to 2 vehiclesduring
the peakperiods).

SIGHT DISTANCE MEASUREMENTS

Sight distance measurements were performed at the intersection of Sudbury Road at
Old Powdermill Road in accordancew’ith MassHighw’ay and American Associationof State Highway
andTransportationOfficials (AASHTO)5 standards.Both stoppingsight distance(SSD)and intersection
sight distance(ISD) measurementswere performed. In brief, SSD is the distancerequired by avehicle
traveling at the design speedof a roadway,on wet pavement,to stop prior to striking an object in its
travel path. ISD or corner sight distance(CSD) is the sight distancerequiredby a driver entering or
crossingan intersectingroadway to perceive an on-comingvehicle and safely completea turning or
crossingmaneuverwith on-comingtraffic. In accordmlcewith AASHTO and MassHighw’aystandards,
at a minimum, sufficient SSD must be providedat an intersection. Table 7 presentsthe measuredsight
linesatthe subjectintersection.

5
A Policy on Geometric Design of J-Jighway and Streets, Fifth Edition: American Association of State l-iighway and
TransportationOfficials (AASHTO): 2004.
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Table 7
SIGHT DISTANCE MEASUREMENTS

Required

Intersection/SightDistanceMeasurement
Minimum

(Feetr
Measured

(Feet)

Sat/buryRoadat Old PowdermillRoad
StoppingSight Distance:

SudburyRoadapproachingfrom thenorth ISO 283
Sudbury’ Roadapproachingfrom thesouth 180 ISO

IntersectionSight Distance:
Looking to the north from Old Powdermill Road ISO 306
Looking to thesouth from Old PowdermillRoad 180 230

°Recommendedminimum valuesobtainedfrom .4 Policyon GeometricDesign oJ’J-Iight.’aysandStreets,
F?fth Edition: American Associationof State Highway and TransportationOfficials (AASH’FO): 2004.
andbasedon a 28 mph approachspeedon Sudhury-Road,

As can be seen in Table 7. the measured sight lines both approaching the intersection along
SudburyRoad(SSD)andfor motoristsexiting Old PowdermillRoad(ISD) werefoundto meetor exceed
the recommended minimum sight distance requirements for a 28 mph approach speed along
SudburyRoad, consistentwith the measured

85
tls percentilevehicle travel speedalong this segmentof

SudburyRoad.

CONCLUSIONS

The proposed 350-unit residential apartmentcommunity is expected to generate approximately
2,254vehicle trips on an averageweekday (1,127 entering and 1,127 exiting), with approximately
175 vehicle trips (35 enteringand 140 exiting) during the weekdaymorningpeakhour and 210 vehicle
trips(137 enteringand73 exiting) during the weekdayeveningpeakhour.

An analysisof traffic operationsat the studyareaintersectionsindicatesthat, in general.the proposed
project will have a measurablebut minor impact on traffic operationsandvehicle queuingat the study
intersectionsover Existing or anticipatedfuture conditionswithout the project(No-Build condition). All
movementsat the intersectionof SudburyRoadat Old Powdermill Roadwereshown to operateat a LOS
B or better during the peakperiods underall analysisconditions,with minimal vehicle queuing(0 to I
vehicle).

RECOMMENDATIONS

SiteAccess

Accessto the proposedresidentialcommunitywill be provided by way of Old PowdermillRoad,a public
way within the Town of Acton, which intersectsthe eastsideof SudburyRoad. It is recommendedthat
Old Powdermill Road be reclaimed(resurfaced)and reconstructedas necessaryto provide a minimum
roadwaycross-sectionof 24-feet(pavedarea),accommodatingtwo-way travel,with vehiclesexiting the
developmentplacedunderSTOP-signcontrol. In addition,it is recommendedthat Old Powdermill Road
be realignedapproachingSudburyRoad to form as close to a perpendicularintersectionas possible. It
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appearsthat this improvementcan be completedbe either shifting Old Powdermill Road to the north
(west) of its currentintersectionwith SudburyRoad(preferred)or by realigningthe roadwayslightly to
the south(east). Shifting Old Powdermill Road to the north would result in an improvementin sight
linesat the newly formedintersectionandfacilitateboth traffic operationsandturningmovementsto and
from the development. Further, it is recommendedthat SudburyRoad be reconstructedto the southof
Old PowdermillRoadto provideaminimumroadwaycross-sectionof 22-feetwithin the availablepublic
right-of-way. The current cross-sectionapproachingOld Powdermill Road from the southis 18-feet,
which is not appropriatefor two-way travel given the volume of traffic accommodatedby this roadway
(approximately3,990 vehiclesper day). This improvementshould be completedindependentof the
proposedproject. In addition, it is suggestedthat a pedestrianconnectionbetweenthe project and
Route62 bedeveloped.

Any signsor landscapingadjacentto the intersectionof Old Powdermill Road with Sudbury Road and
w-ithin the community should be designedand maintainedso as not to restrict sight lines of sight to or
from intersecting roadways. If centerline pavement markings are provided along Sudbury Road,
Old Powdermill Road or the roadwayswithin the site, they should consist of a double-yellowline in
accordancewith the centerlinepavementmarking standardsof the Manualon Uniform Traffic Control
Devices(MUTCD).6

Off-Site

Route 62 at Sudbury Road

An analysis of traffic operations at this unsignalized intersection indicates that all movements from
Sudbury Road during the weekday evening peak hour are currently operating over capacity (LOS F),
independentof the proposedproject. Absent improvement,operatingconditionsat this intersectionare
expectedto further degradein the future, again independentof the proposedproject. A review of the
peak-hourtraffic signal warrant(Warrant3) presentedin the MUTCD indicatesthat the installationof a
traffic control signal in orderto improve operatingconditionsat the intersectionmay be warrantedunder
2006 Existing conditionsduring the weekdayeveningpeak hour, again, independentof the proposed
project. Recognizingthe importanceof this intersection in providing accessto the project and the
residencesand businessesin the area, it is recommendedthat the following improvementsbe offeredat
the intersectionof Route62 at SudburvRoad:

I. Complete a detailed Traffic Signal Warrants Analysis (TSWA) in accordancewith the
methodologyestablishedin the MUTCD;

2. If the installationof atraffic control signal is found to be warranted,prepareaFunctionalDesign
Report(FDR), MassHighway25 PercentDesign Plans anda MassHighwayProjectNeed Form
(PNF) for Tow-n use in obtaining funding from MassHighway for the completion of
improvementsto the intersection;and

3. Subject to the approval of the PNF by MassHighway, provide funding to the Tow-n for the
completion of the required design plans and partial funding for construction basedon the
project’soverall impacton operatingconditionsat the intersectionas measuredby the percent
increasein traffic attributableto the projectoverNo-Build conditions.

With the installationof a traffic control signal at the intersection,overall operatingconditionswere
shownto improveto LOSC duringboth the weekdaymorningandeveningpeakhoursunder2012 Build
with Mitigation conditions.

6
Manualon Uniform Traffic Control Devices(MUTCD): Iederal I-TighwayAdministration: Washington,DC: 2003.
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Independentof the proposed project, it is recommendedthat double-yellow centerline pavement
markingsbe providedalongSudburyRoadapproachingRoute 62 for a minimum distanceof 100 feet in
advancedofthe STOP-line.

Route 62 at High Street

Overall operatingconditionsat the signalizedintersectionof Route 62 at High Streetwere found to be
acceptable(LOS C or better) underall threeanalysisconditions;however, left-turn movementsfrom
Route62 northboundwere found to becomeconstrained(LOS F) duringthe weekdayeveningpeakhour
with the addition of project-relatedtraffic. In order to improveoperatingconditionsat this intersection
andoff-set the potential impactof the project,it is recommendedthat an optimal traffic signal timing and
phasingplan be designedand implementedfor the intersectionwithin one-yearof the issuanceof the
final Certificateof Occupancyfor the project.

High StreetatParkerStreet

The proposed project was not shown to have a significant impact on traffic operations at this
unsignalizedintersection. However,the intersectionw-as found to havea motor vehicle crashratethat
exceededthe MassHighwayDistrict 4 averagefor unsignalizedintersections. As such and recognizing
the relatively minor impactof the project at this intersection,it is recommendedthat a detailedsafety
analysis of the intersection be undertakenbased on motor vehicle crash data provided by the
Town of Acton Police Department for the most recent three-yearperiod available, including the
preparationof a motor vehicle collision diagram, in order to identify any safety deficienciesthat may
existat the intersectionthat aresubjectto correction. It is envisionedthattheseimprovementswould be
completedin conjunctionwith the project andwould includethe installationand replacementof signs
and pavementmarkingsat and in advanceof the intersection,and sight line improvementslimited to
vegetationmaintenanceand/orremovalwithin the public right-of-w’ay.

With implementationof the aboverecommendations,safe and efficient accesswill be provided to the
planneddevelopmentandthe proposedprojectcan be constructedwith minimal impacton the roadway
system.

cc: D. Horwitz. Esquire— GoulstonandStorrs
RDV, BC. MS. File
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